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“There is nothing more divine than these, except
Man”: Thomas Moffett and Insect Sociality
Monique Bourque
University of Pennsylvania

THOMAS MOFFETT1 WROTE in the Theater of Insects that
“there is nothing more divine than these, except Man,” he asked
his readers some pointed questions about insects, and made
some blunt statements:

W

HEN

where is Nature more to be seen than in the smallest matters,
where she is entirely all? for in great bodies the workmanship is
easie, the matter being ductile; but in these that are so small and
despicable, and almost nothing, what care? how great is the effect
of it? how unspeakable is the perfection? … Do you require Prudence? regard the Ant; Do you desire Justice? regard the Bee; Do
you commend Temperance? take advice of them both. Do you
praise Valour? See the whole generation of Grasshoppers.
and so on. As for God, “truly, if the fabrick of Insects were worthy of so
great and divine [an] Artificer, how can the contemplation of them be
unworthy of the understandings of poor contemptible men?”2 Thomas
Moffett believed that insects were insufficiently appreciated both as moral
and social examples, and as illustrations of God’s active presence in the
world, and both of his famous works on insects were attempts to address
this problem.
This essay uses Moffett’s discussion of insects’ social behavior in his
works Silkewormes and Their Flies (1599) and Theater of Insects (1634) to
explore the ways in which his work is a bridge between Renaissance encyclopedias of nature, and early modern mechanism. Examining Moffett’s
use of language and religious imagery, and his statements about how
nature should be studied to explore the complexity of his ideas, I suggest
that Moffett’s writing reflects more than the social and political issues of
1I have chosen to use the spelling of the name used in the Dictionary of National Biography: From the Earliest Times to 1900, ed. Leslie Stephen and Sidney Lee (London: Oxford
University Press, 1921–1922), 548–50. Moffett’s name is variously spelled as Moffett,
Mouffet, Moufet, or Muffet.
2Moffett, Theater of Insects (1658; reprint facsimile ed., New York: Da Capo Press,
1967), preface, n.p. All further citations are to this edition.
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his time. Moffett’s work effectively bridges medieval and Renaissance natural history and early modern mechanism because it weaves together elements of these approaches to the natural world. Theater of Insects contains
strands of ancient thought as exemplified by Aristotle and Pliny (that is,
gathering as much data as possible, including hearsay, and emphasizing
either the moral lessons or the practical uses of the animals studied), and
medieval bestiaries (presenting nature as Christian moral instructor). At
the same time, Moffett combines these elements with a close interest in
the economic lessons and uses of insects which clearly emerges from a sixteenth-century English sensibility. Silkewormes and Their Flies, for example, arose in part from a concern with the increasing numbers of the poor,
and promoted sericulture as both a solution to the problem of poverty and
a boost for the English economy: it is the perfect household industry, it
encourages proper work habits (which might reduce the number of relief
applicants), and it promotes moral improvement. Similarly, in Theater of
Insects, Moffett devotes chapters to the economic value of bees and to the
many uses of honey, including its medicinal properties.
As a Cambridge- and Basel-trained physician, Moffett certainly possessed the appropriate credentials as a scientist and social commentator.
He had published several medical works, including a digest of the works of
Hippocrates, by the time he began writing about insects.3 Silkewormes and
Their Flies, the second of his two books on insects and the first to be published, emerged from Moffett’s travel in Europe between 1578 and 1582;
he traveled to Italy and Spain in 1579 to study silk culture there. He also
may have acquired much of his knowledge of the new chemical medicines
which he would later defend so vigorously. By the time Moffett wrote
Silkewormes and Their Flies in the 1590s, he had established a successful
practice in Ipswich and later in London, been admitted as a Fellow of the
Royal College of Physicians, and become one of England’s foremost advocates of Paracelsian medicine. Moffett was to prepare the section on chemical medicines of the proposed official Pharmacopeia planned by the Royal
College of Physicians. He was acquainted with several of the great scientists of the day, including Tycho Brahe and Peter Severinus.
Moffett regarded the natural world as providing valuable metaphors
for human behavior; in this respect he participated in what William Ashworth has called the “emblematic tradition” of late Renaissance and early
modern natural history. Ashworth asserts that:
3For more detail on Moffett’s life, see F. D. and J. F. M. Hoeniger, The Growth of Natural History in Stuart England from Gerard to the Royal Society (published for the Folger
Shakespeare Library by the University Press of Virginia, 1969). For details on his medical
career see Allen G. Debus, The Chemical Philosophy: Paracelsian Science and Medicine in the
Sixteenth and Seventeenth Centuries (New York: Science History Publications, 1977), 1:182–
83, and The English Paracelsians (London: Oldbourne, 1965).
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the essence of this view is the belief that every kind of thing in the
cosmos has myriad hidden meanings and that knowledge consists
of an attempt to comprehend as many of these as possible .…
Anatomy, physiology, and classification may be the heart of
modern zoology, but in the sixteenth century they were only several strands of a much more complex web.4
Late Renaissance writers like Conrad Gesner, Moffett’s contemporary
Ulisse Aldrovandi, and Gesner’s popularizer Edward Topsell, incorporated
poetry and stories from classical authors, discussed religious symbolism,
and included the medical uses of individual animals in their descriptions of
the animals’ life histories and habits.5 These works included some moral
content, but their primary purpose was to gather information, not to teach
particular lessons. Ashworth argues that it is a mistake to dismiss these
works as medieval in outlook, because their symbolism is much more complex than the medieval bestiaries, which focused on natural history as a
vehicle for specifically Christian lessons about piety and proper conduct.
In addition, encyclopedias like Gesner’s and Aldrovandi’s drew on classical
sources for inspiration and for information, and on “many contemporary
traditions that were unknown to the Middle Ages.”6
While Ashworth’s notion of a blossoming of emblematic literature in
the last years of the sixteenth century is useful in connecting these works
to their earlier relations, it does not go far enough to explain the complexity of works like Moffett’s. Moffett’s writing on social insects exemplifies
the intricacy of his ideas, and places him on a continuum of ideas about the
social, political, and moral relevance of the natural world to human society.
Spelling aside, Moffett’s discussion of ants as political beings is much like
eighteenth-century employment of the beehive as a political model.7 Moffett’s works also include extensive discussions of the economic importance
of insects such as the bee and the silkworm, and foreshadow what would
become the “argument from design” and seventeenth-century Baconian
emphasis on the importance of collecting accurate observation as the basis
4William B. Ashworth, Jr.,“Natural History and the Emblematic World View,” in Reappraisals
of the Scientific Revolution, ed. David L. Lindberg and Robert S. Westman (Cambridge: Cambridge
University Press, 1990), 312.
5Gesner’s best-known work was his Historia Animalium, the first volume of which was published in Zurich in 1551. Four more volumes appeared between 1554 and 1587. New editions of all
of the volumes appeared in 1604–1605 and 1620–1621. Writers borrowed heavily from Gesner
through the seventeenth century. Edward Topsell’s History of Four-Footed Beasts (London, 1607)
and History of Serpents (London[?], 1608) are composed of extracts from Gesner’s work. Topsell’s
version of Gesner was published in English in 1658; see also the facsimile edition of the two books,
with Thomas Moffett’s Theater of Insects as a third volume (New York: De Capo Press, 1967). Ulisse
Aldrovandi was best known for his Ornithologia (Bologna, 1599–1603). For a lively discussion of
all of these works see Willy Ley, Dawn of Zoology (Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1968).
6Ashworth, “Natural History and the Emblematic World View,” 313.
7See for example William Smellie, The Philosophy of Natural History (Edinburgh, 1790).
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for true knowledge. In his medical writing, just as in his natural history
writing, Moffett argued for the importance of observational evidence in
establishing the value of scientific principles.8 In Moffett’s natural history
writing, observation serves a dual purpose: first, to gather information,
and second, to encourage observers to “furnish their mindes with variety
of examples of vertues, whereby they may instruct their souls, and teach
them, that would otherwise be very wicked.”9
To read Moffett only in the context of his contribution to the emergence of a “modern” scientific dialogue about the world is to ignore much
of what makes his work so fascinating; but this approach also ignores Moffett’s own probable intent for the work. Theater of Insects was written at
the end of the sixteenth century and published early in the seventeenth, in
a period when the metaphor of a “theater” was commonly invoked in
books about a wide variety of subjects including nature. These works, as
Ann Blair has indicated, rested the metaphor of the work as a theater on
two themes: a moral theme, and a “formal” theme, which aimed, “regardless of its actual success, to provide global treatment of a large subject in
the form of a ‘tabula,’ a concise, clear, and structured if not graphically
tabular presentation.”10 Theater of Insects is just such a work, and as such,
both partook of traditional ideas about the natural world and participated
in the development of new ones. To the extent that Moffett occupied himself with the larger meanings of the insects he studied, and regarded the
natural world as providing valuable metaphors for human behavior, he
participated in the “emblematic tradition” of late Renaissance and early
modern natural history. But he was also part of the dismantling of this
worldview: the connections Moffett makes between God and nature are
not simply indications of God’s presence in the world; they are also reflections of God’s design for a carefully constructed world, and an important
part of the advancement of learning and the purification of existing knowledge.
If we are to understand properly the context from which emerged the
Scientific Revolution of the seventeenth century, it is important to follow
Blair’s lead in further developing our understanding of the broader literature on natural philosophy within which specialist works like Moffett’s
appeared. Old ideas have always coexisted with new, and books like Moffett’s Theater of Insects and Silkewormes and Their Flies provide a marvelous opportunity to examine their combination, in both literal and
figurative terms.

8See Allen G. Debus, The Chemical Philosophy, 183.
9Moffett, preface to Theater of Insects.
10Ann Blair, The Theater of Nature: Jean Bodin

Princeton University Press, 1997), 167.

and Renaissance Science (Princeton:
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MOFFETT AS TEXT
The text of Moffett’s Theater of Insects is somewhat problematic, in that it
raises questions about voice, if not authorship. The work began as the
notes of Thomas Penny, a botanist and student of famed encyclopedist
Conrad Gesner; Penny collected material on insects from classical Greek
and Roman writers, from naturalists including Gesner and Wotton, and
included his own observations. The manuscript was saved after Penny’s
death by Moffett, who compiled and edited Penny’s notes, added to them
from his own observations and materials, completed the work in 1589–
1590, and died in 1604 before the book could be published.11 The book
was not brought out until some thirty years after Moffett’s death, and
then appeared with an introduction by physician Sir Theodore Mayerne,
whose effect on the text itself is unclear, but who purchased the manuscript from Moffett’s apothecary.
Moffett’s precise contribution to the text cannot be established, but
because much of the work reads as though Moffett is interacting with his
sources, it is possible to “hear” him more directly at numerous points in
the text. The book is structured in a relatively informal, almost narrative
way; it flows around Moffett’s commentary on his sources (particularly
Penny), evaluations of some of the information in these sources, and anecdotes of his own experiences. These anecdotes often relate interactions he
had with insects, but they also tell of his observations of patients with gallstones, of the medicinal uses of earthworms, and the results of his use of
cantharides to cure impotence in “many Noble men.”12
One of Moffett’s most frequently repeated arguments is that all
insects are useful in either practical or moral terms; all insects have something to offer. Even flies, “these little creatures so hateful to all men, are
not yet to be contemned,” for they were “created by Almighty God for
diverse and sundry uses.” They warn of coming storms, says Moffett, they
serve as food for other creatures, and they provide medicines for sick
humans; most important, however, “They shew and set forth the Omnipotency of God, and execute his justice; they improve the diligence, and
providential wisdome of men.”13 Flies (and other insects as well) perform
these services for man in part by providing models for moral behavior.
Butterflies warn against excessive vanity and urge piety, as Moffett asks:

11For information on Thomas Penny’s life see F. D. and J. F. M. Hoeniger, The Development of Natural History in Tudor England (published for the Folger Shakespeare Library
by the University Press of Virginia, 1969), 46–48. For sketches of the lives of Moffett and
Mayerne see their companion volume, The Growth of Natural History in Stuart England.
12Moffett, Theater of Insects, 1106, 1107, 1005.
13Ibid., 944.
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He that beholdeth the forms, clothing, elegancy, and rich habits
of the Butterflies, how can he choose but admire the bountiful
God, who is the Author and giver of so rich treasure? Wherefore
art thou proud in decking thy self, and takest so much delight in
thy own beauty?14

Lice are another admonition for humility, a reminder that “when God
commands, the least and most contemptible Creature hath force enough
to destroy sinners,” even kings.15
Moffett included a wide array of information in his descriptions of
insects: physical descriptions and life histories, discussions of the various
names for each insect in ancient and medieval authorities, poetry, stories,
and discussions of their medical uses. Like Gesner, he cites classical authors
as authorities for much of his material, and includes myths as explanations
for the origins of insects such as the spider. At the same time, he makes use
of some of the new material available on new world insects, and attempts
to evaluate the validity of classical and other accounts of insect behavior.
For Moffett, important lessons are to be learned from close observation of
the insect world: in this he includes not just observation of the insects’
behavior, but also consideration of their external structure and their interior structure as revealed by dissection.
MOFFETT’S SOCIAL INSECTS AND INSECT SOCIALITY
Moffett’s work provides a window into sixteenth-century ideas about the
proper shape for human society, and about what constitutes social behavior, couched in descriptions of insects’ lives and habits, and in discussions
of their practical uses for humans. Moffett’s advocacy of sericulture, for
example, reflects both his awareness of the growing problem of the swelling population of transient poor and the need to find new ways to employ
displaced agricultural laborers, and a broader English concern with the
importance of labor in developing and maintaining good character. In
Theater of Insects, Moffett’s accounts of insects’ behavior directly reflect
contemporary assumptions about what human society should look like: he
is lavish in his praise of social virtues like offering obedience to authority,
understanding one’s place in the social structure, and laboring for the
good of others as well as for individual advancement. Moffett’s discussion
of insects is not heavily gendered, in part because Moffett’s primary concern is not prescribing for the household, but it does contain clear prescriptions for female character. Grasshoppers “teach us manners,” such as
humility and patience, and remind women “what ornament silence brings
14Ibid., 974.
15 Ibid., 1090.
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to the female sex.”16 By definition, social insects live in orderly communities with clear social and reproductive roles for each member. In the late
sixteenth century, in the wake of the Protestant Reformation and the creation of the Anglican church, dramatic population growth, and general
economic instability, the appeal of social insects as models for social structure and behavior must have been strong indeed.
Moffett’s writing on social insects epitomizes the ways his work
bridges Renaissance and early modern natural history, in part because bees
and other social insects are given the lengthiest treatment. Insects that
lived singly offered lessons about character and moral behavior, but the
social insects also provided political lessons and models for appropriate
social behaviors.
What, then, constitutes social behavior for insects? Living collectively
is the most important feature defining social insects such as bees, ants,
wasps, and termites. Equally important for commentators is that social
insects labor collectively, presumably for the common good.17 These two
aspects of insect societies have been singled out for comment and reflection by writers at least as far back as Aristotle; Aristotle was extensively
quoted on bees until well into the eighteenth century. Bees are easily the
most popular social insect in natural history writing from Aristotle
onward, because their complex community life provides irresistible temptation to compare the insects’ ways of working, fighting, procreating, and
caring for their young, with human society.18 In addition, bees as producers of honey have a special relationship with humans, as Moffett explains:
Of all Insects, Bees are the principal and chiefly to be admired,
being the only creature of that kinde, framed for the nourishment
of Man: but the rest are procreated either to be useful in physick,
or for delight of the eyes, the pleasure of the ears, or the compleating and ornament of the body; the Bee doth exceed them all
in every one of these.19
16 Ibid., 990, 992.
17For discussion of

bees in the early modern period see Charles Butler, Feminine Monarchie: On a Treatise concerning Bees, and the Due Ordering of them, Wherein the Truth,
Found out by Experience and Diligent Observation, Discovereth the Idle and Fond Conceipts,
Which Many Have Written Anent this Subject (Oxford: Joseph Barnes, 1609; facsimile ed.,
Amsterdam, Theatrum Orbis Terrarum; New York, Da Capo Press, 1969). In the eighteenth
century, William Smellie made collective and altruistic labor a primary criterion for ranking
animal societies as “proper” or “improper,” in his Philosophy of Natural History (Edinburgh,
1790).
18Little has been written by historians about the social insects in general; for the most
comprehensive historical overview of the literature on bees see Frederick Prete, “Can
Females Rule the Hive? The Controversy over Honey Bee Gender in British Beekeeping
Texts of the Sixteenth–Eighteenth Centuries,” Journal of the History of Biology 24, no. 1
(1991).
19Ibid., 889.
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Moffett devotes the first seven chapters of the Theater of Insects to
bees. These chapters reflect bees’ political, social, and economic importance, and exemplify Moffett’s approach to natural history. Moffett combines the historical, the practical, and the fanciful in his discussion of the
types of bees, their life histories, and their “politick, ethick, and oeconomick” uses. Moffett notes, for instance, that
whereas the most high God did create all other creatures for our
use; so especially the Bees; not only that as mistresses they might
hold forth to us a pattern of Politick and Oeconomick vertues,
and inform our understanding; but that they might be able as
extraordinary foretellers, to foreshew the success and event of
things to come.20
Moffett’s discussion complements contemporary works on beekeeping such as Thomas Hyll’s Profitable Instruction of the Perfite Ordering of
Bees (1574), in which Hyll declared that “Nature hath not only committed
her laws to bookes, the which men learn by, but hath especially set forth
conditions & properties, as for an example of the like by Bees.”21 But
Moffett does not include some of contemporaries’ insights (for example,
the fact that the ruler of the beehive is female rather than male, as most
previous accounts had assumed), and generally assumes that the ruler is
male, that the most important citizens are male, and that the hierarchical
structure and social relationships within the hive reflect the social and
political assumptions of the humans observing and writing about the bees.
Moffett’s contemporaries such as Edmund Southerne had just begun to
discuss the true gender of the queen, and had begun to illuminate bees’
social structure, so Moffett’s account reflects both traditional assumptions
about bee society and contemporary lack of consensus about it.22
Although Britons had been keeping bees since at least as far back as
the fifth century, and writers as early as the fourteenth century had suggested that the worker bees are female, the appeal of the image of the hive
as an orderly patriarchal society (and thus a good model for humans) persisted well into the seventeenth century. In 1634, John Levett’s Ordering
of Bees indicated that the debate over bee gender had by no means been
settled, and only with the appearance of a growing number of practical
treatises on beekeeping, in which much of the advice was based on experience and detailed observation, did the mechanics of the hive begin to
emerge clearly.23 Though bee society was increasingly better known in the
20Ibid., 905.
21Hyll, quoted in Prete, “Can
22See for example Southerne,

Females Rule the Hive?” 125.
Treatise Concerning the Right Use and Ordering of Bees
(London, 1593). It is, of course, not possible to establish with certainty how many of these
works Moffett might have read.
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seventeenth century, the image of the hive as a small and perfect republic
changed little with the replacement of the king with a queen; perhaps the
long reign of Elizabeth I in the sixteenth century helped to make the
notion of a female ruler more acceptable. The beehive’s example of a
smoothly run and productive society was its most important feature,
whether the hive was ruled by a king or a queen. Indeed, the beehive continued in the eighteenth century to be valuable as a broadly defined social
and political model in the American colonies and new republic, with beehives used in advertisements, on signs, and elsewhere as visual representations of industry.24
Moffett’s parallels of bees and humans are clearest in descriptions of
those most collective of social behaviors: war and work. In his discussion
of bee warfare, Moffett outlines their devotion to their King, whom they
surround and protect; the warriors do not begin fighting without his signal. In Moffett’s account, the bees do not fight unless provoked, but when
they do, they display valor and courage. In work matters, the bees labor
peacefully under the direction of a “Master” bee, who instructs them
about when to leave the hive, when to return, and when to rest from their
labors.25
The communities of social insects provided social and political models
for Moffett, in some ways that would differ little from seventeenth- and
eighteenth-century writers. In others, his view is more typically sixteenth
century. In ants, for example, that other favorite insect of popular texts
from classical Greece to the present, outer appearance is intimately related
to inner character. Ants are highly praised in Moffett’s book because, like
the spider, they are physically attractive (visually balanced) and hardworking; unlike the spider, ants also work collectively for the common good in
a “democraticall state.” Moffett holds ants up as a universal example of
physical and moral perfection:
To begin with the commendations of the Pismires, I know not
whether I shall first speak of their body or mind, since Ants are
not only to be preferred before many Insects, but also before
many Men; for they are not one-ey’d, nor horrid skew-ey’d, nor
do they walk with crammed guts…nor yet are they misshapen,
crook-leg’d any way, gorbellied, over close kneed, blub-cheek’d,
great mouthed, lean chopt, rude foreheads, or barren, as many
23John Levett, The Ordering of Bees (London, 1634; facsimile ed., New York: Da Capo
Press, 1971). Levett also provided a progress report on the state of the debate over whether
bees reproduce by copulation or by some other means.
24See for example Karen Ordahl Kupperman, “The Beehive as a Model for Colonial
Design,” in America in European Consciousness, 1493–1750, ed. Karen Ordahl Kupperman
(Chapel Hill and London: University of North Carolina Press, 1995).
25See for example Moffett, Theater of Insects, 894–95.
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great Ladies, and Noble Women are, who have lost the faculty of
generation; but the beauty of their body followes the goodness of
their minde, and nature hath given them for their degree and
order, a constant and absolute perfection.26

The ants’ social organization stirred Moffett to pages of praise, for
their virtues included “piety, prudence, justice, valour, temperance, modesty, charity, friendship, frugality, perseverance, industry, and art.”27 Moffett describes with enthusiasm ants’ cooperation in building the anthill,
harvesting and storing food, and in battling enemies. He is equally taken
by their cooperative spirit, in which “Without Yet any Commander,” each
ant “knows what is needfull to be done, and willingly does his best to help
the Common-wealth.”28 Most striking of all is the ants’ collective and
individual commitment to industry, which is so strong that any ant
detected in laziness is both driven out of the community, “pinched with
famine,” and tried by a “Councill” before its front doors. The guilty are
put to death, “that their young ones may take example, that they may not
hereafter addict their mindes to sloth and idlenesse.”29 For the well-regulated ants, every activity, including procreation, has an appropriate time.
The anthill has as much to offer the attentive citizen as the beehive,
according to Moffett; while ants do not have the special economic relationship to humans that bees have, their leaderless government reflects
God’s goodwill and his intention that humans should learn from their tiny
neighbors. Moffett relates that, as in even the “best ordered Monarchies,”
the anthill runs smoothly in times of plenty, but in times of scarcity there
is conflict; ants will fight for food, for self-preservation, and “the lesser of
them will rebell against the greater.” In all but the scarcest of times, however, the ants are peaceful and need no ruler, “for each of them can regulate his own passions.” If they have a king at all, he notes, “it is that
Supreme Jupiter, that governs all, who is deservedly thought to be the
Fountain and Author of all virtue both in Men and Pismires, and all other
creatures.”30 Moffett admonishes the reader, in what may stand as a policy
statement for all of his writing, that “God has commanded [us] to learn of
Ants” that “by his good guiding of them, and he instructing us, we may
perform our duty. It is a small creature, and contemptible for its magnitude, yet we must know that goodness is not in greatness, but what is
good is to be accounted great.”31

26Ibid.,
27Ibid.,
28Ibid.,
29Ibid.,
30Ibid.,
31Ibid.,

1074.
1078.
1075.
1077.
1077–78.
1080.
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But Moffett’s descriptions of insects like the woolly bear caterpillar
also reveal assumptions about the nature of antisocial behavior. These caterpillars
have no certain houses or food; wherefore they do something
superstitiously wander like pilgrims, and like to Mice, they alwaies
feed on others meat, wherefore the English do call them Palmerworms, namely for their wandering life, for they dwell no where,
though by reason of their hair they are called Bear-worms. They
will not be tied to any kinde of flowers or leaves, but they pass on
boldly, and taste of all plants and trees, and feed where they
please.32
These caterpillars are antisocial because they do not live in one place,
because they do not feed on a particular or predictable food and, by implication, because they do not respect the boundaries of convention and
property. In this case the language is fairly explicitly disapproving of these
caterpillars’ habits: like household pests, they feed on “others’ meat”
which they have not earned through their own labor; and they pass both
“boldly” and “superstitiously” through the world, refusing to live in an
orderly society. The description of these caterpillars’ behavior also reflects
the tension over the relative importance of behavior and appearance in
naming or describing animals: they are “Palmer worms” because they
wander like religious pilgrims and take food from others, and “Bear
worms” because they are covered with rough hairs.33 Both appearance
and behavior were important in explicating an animal’s value as a moral
example.
It was not necessary for an insect to be social in order for it to provide
useful models for desirable behavior or character traits, however. The
house spider, a long-standing example of individual domestic industry,
Moffett praises for its household government, asking “what is there more
32Ibid., 1035. Topsell appears to have had access to Moffett’s manuscript in the British
Museum, and may have borrowed from it for his History of Serpents (1608). See Hoeniger
and Hoeniger, The Growth of Natural History in Stuart England, 12. Topsell’s description of
these caterpillars remarked that they “have no certiane place of abode, nor yet cannot tell
where te find theyre foode but, like unto superstitious Pilgrims, doo wander and stray hither
and thither (and like Mise) consume and eat up that which is none of their owne; and these
have purchased a very apt name among us Englishmen, to be called Palmer-worms, by reason
of their wandering and rogish life (for they never stay in one place, but are ever wandering),
although by reason of their roughness and ruggedness some call them Beare-worms. They
can by no means endure to be dyeted, and to feed upon some certaine herbes and flowers,
but boldly and disorderly creep over all, and tast of all plants and flowers indifferently, and
live as they list.” See Topsell, History of Serpents (1658; reprint facsimile ed., New York: De
Capo Press, 1967), 667. The similarity in the two quotes suggests that this passage was borrowed from Moffett rather than from Gesner.
33These same caterpillars, the larvae of Tiger moths, are even now popularly known as
“woolly bears.”
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frugal, more laborious, or more cleanly to be seen in the whole world?”34
Moffett also praises them for their fidelity to a single mate, and for their
good relations among themselves, for never “doth any one of them
attempt to offer violence to the female of another, or to assault her chastity.” Moffett’s poem Silkewormes and Their Flies celebrated the silkworm,
which lives collectively but not cooperatively, for an array of virtues Christian, “politick,” and “oeconomick.” First, Moffett praised the silkworm’s
chastity and fidelity:
In briefe, within, without, they are al white,
Wearing alone the badge of chastity:
Because they onely keep themselves to one,
Who being dead, another chuse they none.35
In connecting their appearance to their character, Moffett also emphasized
the connection of Divine design and observable nature: white, Moffett
remarked, “was for creatures pure, a colour thought most meete.” While
Moffett’s poem does connect the silkworm’s behavior and ideal behavior,
the connection is implicit rather than explicit, and based on a general and
long-standing view of nature as revealing divine plan rather than divine
prescription—that is, nature’s design rather than a design for living.
Silkewormes and Their Flies is both commentary and manual, connected to sixteenth-century court/pastoral poetry and to an emerging
public dialogue about the state of English agriculture, as well as to Moffett’s interest in natural history.36 The poem has variously been interpreted by scholars as a technical manual for women employed in rearing
silkworms,37 as a “light-hearted parody” of Theater of Insects,38 and as a
flawed work of natural history.39
Moffett’s poem is also part of a body of late-sixteenth-century “insect
poetry” which drew parallels between human society and insect life. John
Heywood’s The Spider and the Flie, a Parable, presented political com34Moffett, Theater of Insects, 1068.
35Silkewormes and Their Flies (1599; facsimile ed., Binghamton, N.Y.: SUNY Bingham-

ton Press, 1989), 28. The fidelity to one mate described by Moffett refers to the fact that
after the silkmoths mate, the male dies; the female does not mate again, but dies somewhat
later, after laying eggs.
36On agrarian improvement see Andrew McRae, “Husbandry Manuals and the Language of Agrarian Improvement,” in Culture and Cultivation in Early Modern England, ed.
Michael Leslie and Timothy Raylor (Leicester and London: Leicester University Press,
1992).
37Elizabeth Tebeaux, “Women and Technical Writing, 1475–1700: Technology, Literacy, and Development of a Genre,” in Women, Science and Medicine 1500–1700: Mothers and
Sisters of the Royal Society, ed. Lynette Hunter and Sarah Hutton (Thrupp, Stroud, Gloucestershire: Sutton Publishing Limited, 1997).
38Margaret Hannay, Philip’s Phoenix: Mary Sidney, Countess of Pembroke (New York and
Oxford: Oxford University Press, 1990), 113.
39Hoeniger and Hoeniger, Growth of Natural History in Stuart England, 16–17.
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mentary in the guise of natural history. Edmund Spenser wrote several
poems utilizing natural history themes in addition to his more famous allegory The Faerie Queene.40 In the “insect poetry” of the late sixteenth and
early seventeenth centuries, the silkworm appeared in the larger context of
Christian morality as an object lesson, while the workings of the beehive
presented models for appropriate social hierarchy in the contemporary
beekeeping literature.41 In Moffett’s work the silkworm provides these
metaphors (that is, of economic and religious transformation), and the
opportunity for discussion about social-political issues like luxurious
apparel, but it is also the occasion for a fairly specific economic program.
Moffett’s poem was one of a number of works printed around the
turn of the century which were aimed at promoting sericulture in
England, and it was possibly written for the occasion of a visit by Queen
Elizabeth to Wilton, the home of Mary Sidney, countess of Pembroke, to
whom Moffett was personal physician.42 Moffett recommended sericulture on the grounds that it was easy and enjoyable, encouraged pleasant
and appropriate interaction between the sexes, and was profitable to both
individuals and country:
No man so poore but he may Mulb’ries plant,
No plant so smal but wil a silke–worm feede,
No worme so little (unless care do want)
But from it selfe will make a clew of threede [cocoon].
Divine we hence, or rather reckon right,
What usury and proffit doth arise,
By keeping these little creatures white,
Worthy the care of every nation wise,
That in their owne or publique wealth delight.
And rashly wil not things so rare despise;
Yea sure in time they well such profit bring,
As shall enrich both people, priest, and king.43

40Heywood’s poem appeared in 1556. Spenser’s Muipotmos, in which the butterfly
appears warmly clothed in metaphor, was written in 1590. See Spenser, “Muiopotmos, or the
Fate of the Butterfly,” in The Shepherd’s Calendar and Other Poems, ed. Philip Henderson
(London and New York: J.M. Dent and Sons Ltd., E.P. Dutton & Co., Inc., 1932), 204–16.
41Earlier silkworm poems included Ludovicus Lazarellus, Bombyx (ca. 1495), and
Marcus Hieronymus Vida, De Bombyce (1527). Victor Houliston has described Moffett’s
poem as the first published attempt to promote sericulture in England, and “the only fulllength poem on the subject.” On the contemporary significance of bees see Charles Butler,
Feminine Monarchie.
42For a useful discussion of the relationship between Mary Sidney and Thomas Moffett
see Margaret P. Hannay, “‘How I these Studies Prize’: The Countess of Pembroke and Elizabethan Science,” in Hunter and Hutton, Women, Science, and Medicine, 1500–1700.
43Moffett, Silkewormes and Their Flies, 71.
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In the recommendations of Moffett and his fellow promoters under
Queen Elizabeth and her successor, King James, the tenant farmer, the
cottager, and the estate owner alike could engage in sericulture. In addition to promoting the overall economic health of the nation, sericulture
could enhance the financial well-being of cottagers and farmers who could
produce needed income on the side; that income might make the difference between self-sufficiency and the parish poorhouse. For those of small
means, sericulture presented an opportunity for additional income with
little in the way of investment or equipment: those who could not afford
to rear their worms in a shed or in lodgings, could rear them outside on
hedges.
Authors like Nicholas Geffe combined glowing descriptions of the
economic advantages of sericulture with claims about its value in promoting moral improvement in all classes of society.44 Sericulture contributed
to the moral improvement of all classes on two levels: first, by providing
the well-off with an effective way to extend charity to the working poor,
and second, by encouraging industry among the poor and the marginal
both because it held out the prospect of profit and because the silkworm
encouraged industry by its personal example. Reminding readers that God
was in the details, Moffett praised silkworms as uncommonly diligent spinners:
None cease to worke: yea rather all contend
Both night and day who shall obtaine the prize
Of working much, and with most speede to end
…Striving (a strife not easie here to find)
In working well, who may exceed their kind.45
Moffett’s poem is one of several texts published around 1600 promoting
sericulture as beneficial especially for the poor. The other works, such as
Olivier de Serres’s Perfect Use of Silkworms, do not, however, include the
material that Moffett as natural historian does (mythology and metaphor);
rather, they are practical treatises intended for use in the household. Silkewormes and Their Flies, for all its poetry, is as complex as any Renaissance
natural history encyclopedia: it contains practical hints on rearing silkworms, an account of their life cycle, a fanciful account of the silkworm’s
origins and the adoption of silk for clothing, and musings on the nature of
Nature, as well as the moral models and economic program outlined
44Nicholas Geffe, trans., The Perfect Use of Silk–Wormes, and Their Benefit: With the
Exact Planting, and Artificiall Handling of Mulberrie Trees Whereby to Nourish Them, and
the Figures to Know how to Feede the Wormes, and to Wind off the Silke, by Olivier de Serres
(London: Felix Kyngston, 1607). Geffe also attached an essay of his own promoting sericulture in England “for the Generall use and universall benefit of all those his Countrey men
which embrace them” (placed at the end of the volume and numbered separately, 1–14).
45Moffett, Silkewormes and Their Flies, 61.
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above. In short, the work is composed of many of the same ingredients as
the Theater of Insects.
OBSERVATION AND THE PURSUIT OF KNOWLEDGE
Moffett’s Theater of Insects, while concerned with some of the same issues
as Silkewormes and Their Flies, is clearly a work of natural philosophy, a
“tabula” intended to provide a broad and comprehensive overview of the
insect world and man’s relations with it. The work was to be as factual as
possible, which necessarily meant comparing traditional wisdoms and evaluating new information about insects.
The key for Moffett in evaluating accounts of insects’ life histories is
usually observation. He repeatedly stresses the importance of observation
of animals in the acquisition of knowledge about them. In assessing the
veracity of a particular fact or observation, he weighs it against his own
knowledge and against other existing accounts, many of them secondhand, and appears at least occasionally to have felt it was a thankless task.
“I have mended the method and language, and I have put out above a
thousand tautologies, trivial matters, and things unseasonably spoken…it
had been better to have written a new History than to have mended this
which was so tattered and confused,” he complained.46 Moffett did not
verify everything, of course: in the case of information about American
species, such as a type of firefly described by John White during his trip to
Virginia, Moffett merely notes the account of the insects and makes use of
White’s drawings.47 Nonetheless, he generally admits when he is reporting someone else’s observation, and indicates whether or not he finds that
source credible.
In cases where his own observation differed from that of a classical or
a contemporary source, Moffett was not afraid to pronounce the other
source incorrect. He laments, for example, the absence of reliable accounts
concerning “Indian flying Ants,” about which he complains that “I have
nothing that I write for certain…for Authors themselves are uncertain,
and many late writers, having travelled over almost all India on foot, have
yet found none of those gold-hoarders and devourers of flesh.”48 Moffett
flatly accuses Pliny of lying and recording nonsense about ants in his Natural History. In addition, as Moffett waxed eloquent over the exactness of
the parallels between the orderly workings of the beehive and English society’s notions of proper domestic government, he set himself against classical authority in the matter of bee reproduction. He argued against Pliny
46Moffett, preface to Theater of Insects.
47F. D. and J. F. M. Hoeniger state that

Moffett borrowed drawings of the firefly and
a gadfly from White in The Development of Natural History in Tudor England, 49.
48Moffett, Theater of Insects, 1024.
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and Aristotle in favor of reproduction through copulation, rather than
through spontaneous generation from honey or the putrefying bodies of
dead animals.
F. D. and J. F. M. Hoeniger point to an instance when Moffett
weighed an observation of Thomas Penny’s against an observation of Aristotle’s (to Penny’s discredit), to illustrate Moffett’s “backwardness.”49 It
might also be seen as a reflection of Moffett’s unwillingness to unseat
long-standing authority without compelling evidence. This difference also
stems from a difference of opinion between the two naturalists about what
kinds of information it is important to provide about the animals under
study. Penny’s descriptions of insects, to the extent that they can be distinguished in the manuscript at all, are exactly that: descriptions of insects’
appearance, including some information about reproductive habits, but
there is little discussion of their behavior. For Moffett, as I have already
observed, understanding insects’ behavior was a vital part of understanding their moral and economic importance for humans. In order to understand insects’ behavior, it was necessary to observe them extensively and to
make the most use possible of the observations of others.
It was upon observation that Moffett based some of his claims about
the larger social and metaphorical value of the study of insects in particular. In Silkewormes and Their Flies, some of these claims rest on the silkworm’s appearance; Moffett compares them as objects of wonder to
Regiomontanus’ famous mechanical fleas, arguing that as
greatest hearts make ever smallest bragges,
And little caskets hold our richest goods:
So both in Art and Nature is most cleere,
That greatest worths in smallest things appeare.50
But it is not simply the insects’ outer appearance, and in particular their
small size, which makes them of such interest to Moffett; it is also their
structure, their “fabrick” in a broad sense. In praising house spiders in
Theater of Insects, Moffett marvels at the balanced proportions of their
body parts; he compares the shape of the spider’s abdomen favorably to
the sphere, that most perfect of shapes, and declares that the skin of the
spider’s abdomen “is so soft, smooth, polished and neat, that she precedes
the softest skin’d Mayds, and the daintiest and most beautifull Strumpets.”51 This appreciation of the insect’s structure is by no means a matter
of simple observation and admiration, however. In clarifying the origins of
49Hoeniger

and Hoeniger, The Development of Natural History in Stuart England, 14–

15.
50Moffett,
51Moffett,

Silkwormes and Their Flies, 34.
Theater of Insects, 1065–66. The spider’s body, he writes, is “wholly round
and orbicular, or at least Ovall, that is next to it” (1064).
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the Latin name for the house fly, for example, Moffett remarks that in
examining the housefly, “in taking off his wings you shall see that his head
is full of sinewes, his body soft, his tail tendinous.”52 Moreover, the
insect’s function—its “workings”—its behavior, and its appearance were
entertwined in the lessons each was supposed to teach. In the tiniest
details of structure, in even the most irritating of insects, Moffett finds the
design of God. Moffett noted that
the Nature of Spiders is worthy to be admired in chief, and is
apparent by their curious working, as any reasonable man will
judge. … Nature hath used no less elegancy and bounty in the
Spider, than she hath done in the Butter-fly, and flie, and it is no
light disease of the mind to disdain so beautiful a work, and to be
afraid of a creature that weaves so curiously.53
Even gnats presented an opportunity to marvel at the relationship
between an animal’s structure and its behavior, both the result of divine
design. Presenting the gnat as an example of “God’s ordinary hand,” Moffett asked
where hath he planted so many Senses in a Gnat? …with what
great curiosity hath he fastned the wings? with what great art hath
he extended the small legs? and disposed the hungry hollow belly,
and hath made it thirsty after mans blood? and as the small Beak
it hath cannot be seen, he hath so made it double by a reciprocal
art, that it should be sharp pointed to enter, and hollow to draw
it forth.54
The examination of insects’ bodies had two purposes: first, to advance
humans’ knowledge of these creatures, and second, to focus the naturalist’s attention on God’s design for the world and his active intervention in
humans’ lives through the natural world. Moffett’s view thus connects the
moral world of the sixteenth century to the mechanism of the seventeenth.
CONCLUSION
The work of Moffett (called “the ever-famous Thomas Moffett” on the
title page of one of his medical works) has been slighted by historians of
science for too long. In early- and mid-twentieth-century histories of science, such as Louis Miall’s Early Naturalists and Marie Boas’s Scientific
Renaissance, Moffett appeared primarily as an editor of the work of others,
a misguided encyclopedist of importance only as part of the transition to a
52Ibid.,
53Ibid.,
54Ibid.,

931.
1065.
preface.
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more scientific view of knowing and writing about nature. 55 Most
recently, Moffett is mentioned only briefly in Catherine Wilson’s Invisible
World championing the study of insects, defending a nascent discipline
(entomology) from the vantage point of an anachronistic concern with the
balance of Creation and nature as a reflection of God’s will.56 Often, he is
not mentioned at all.
The connections between human society and the natural world that
Moffett himself seems to have found the most compelling, were by no
means left behind in the adoption of a “modern” worldview based on systematic observation and scientific experiments. Instead these connections
would become the province of books about nature intended for popular
and/or religious audiences, and especially for children. The fact that Theater of Insects was published in English in 1658, and remained an influential book on insects in the later seventeenth century, is both a reflection of
Moffett’s continued popularity (the first edition was in Latin), and evidence of the continuing importance of his ideas.
I would like to offer up my observations as a contribution to the
ongoing discussion among historians and philosophers of science who are
engaged in reevaluating the utility of the concept of the Scientific Revolution, and who are asking, as Lorraine Daston did recently, “What was
modern about the early Modern?”57 Sixteenth-century natural history has
been too often portrayed as a prelude to seventeenth-century upheavals in
the sciences. Insects, except where they are economically significant, are
too often ignored altogether. I’d like to suggest that we follow Steven
Shapin’s contextualization of the Scientific Revolution farther backward,58 so that we see the work of writers like Moffett as part of a tradition
that still wished to examine the natural world in the broadest way, and as
part of a dialogue about nature that stretches forward to the present and
back as far as we can see.

55Louis Compton Miall, The Early Naturalists: Their Lives and Work (1530–1789)
(London: Macmillan and Co., Limited, 1912); Marie Boas, The Scientific Renaissance, 1450–
1630 (London: Collins, 1962). Miall was particularly critical of Moffett, describing him as
unable to “distinguish between a true and a false narrative,” and Theater of Insects as a work
which “possesses little value” and which “ill repay[s] the reader’s exertions” (85–86). In
these works Moffett fails as both a natural historian and as a scientist by poorly representing
an outdated worldview.
56 Catherine Wilson, The Invisible World: Early Modern Philosophy and the Invention of
the Microscope (Princeton, N.J.: Princeton University Press, 1997).
57Lorraine Daston, “The Nature of Nature in Early Modern Europe,” Configurations
6, no. 2 (1998): 149.
58See for example Steven Shapin, A Social History of Truth: Civility and Science in Seventeenth-Century England (Chicago: University of Chicago Press, 1994), and The Scientific
Revolution (Chicago and London: University of Chicago Press, 1996).

